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ABSTRACT 
In the United States (US), where access to and affordability of healthcare remains a 
critical challenge, emergency departments (ED) have increasingly served as a source for 
primary care and a portal to hospital admissions. Although barriers to timely primary care 
and lack of insurance are considered influential factors, the inter-relationship between these 
issues and ED use is not well-understood. We, therefore, examined the relationship between 
self-reported insurance status, perceived barriers and ED use among non-institutionalized US 
adults.  
We analyzed data from 378,502 participants of the 1999 to 2011 National Health 
Interview Survey. The following were considered as barriers to timely primary care as 
experienced during the past year: unable to get through on telephone, unable to obtain 
appointment soon enough, long wait in the physician’s office, limited clinic hours, and lack 
of transportation. Individuals were classified by source of insurance into Private, Medicare, 
Medicaid, Other insurance, and No insurance. National estimates were obtained using 
  
 
iv 
appropriate sampling weights. Logistic regression models were used to estimate odds ratios 
(OR) and 95% confidence intervals (CI) for ≥ 1 ED use and to test for the interaction 
between self-reported barriers and source of insurance. 
Overall, 10.0% of adults had ≥ 1 barrier to care and 20.2% reported ≥ 1 ED visit in 
the past year. Insurance profile was as follows: Private (57.8%), Medicare (17.7%), 
Uninsured (16.3%), Medicaid (5.0%), and Other Insurance (2.6%). Compared to those 
without any barrier, adults who experienced ≥ 1 barriers were more likely to report ≥ 1 ED 
visits in the past year (32.6% vs. 18.8%). In multivariate models that included both barriers 
and source of insurance, the odds of an ED visit was greater among adults with ≥ 1 vs. no 
barriers (OR [95%CI] - 2.01 [1.95-2.07]), and varied across source of insurance (OR 
[95%CI]-Private: reference; Medicare: 1.76 [1.72 - 1.81]; Medicaid: 3.11 [3.00-3.23]; Other: 
1.83 [1.73 – 1.94]; Uninsured: 1.26 [1.23 - 1.30]). The magnitude of association between 
barriers and ED use varied across insurance categories. 
Among non-institutionalized adults in the US, the source of insurance was seen to 
influence the association between perceived barriers to timely care and ED use. Further 
analyses are planned to determine whether this relationship persists after controlling for 
socio-demographic and clinical characteristics. 
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CHAPTER 1 
INTRODUCTION 
In the United States, the burden on the emergency departments (ED) has increased 
exponentially with one study estimating a 23% increase in ED visits over a decade, almost 
double of what would be expected from population growth.
1-4
 Paralleling this trend are the 
rising prevalence of reported barriers to timely primary care and the consistent increased risk 
of ED use seen with these barriers.
5
 
6
 Such demand places a huge strain, logistical
3
 and 
financial
7
, on an already overwhelmed healthcare system. Indeed, the national grade for the 
operational environment of the nation’s emergency system across five key attributes – access 
to emergency care, quality and patient safety, medical liability, public health and injury 
prevention, and disaster preparedness – is a dismal D+.8  
Therefore, the objectives for my thesis project are two-fold. First, to better understand 
the contemporary landscape of the barriers to timely primary care and ED visits, I reviewed 
the literature on the profile of ED use with specific attention to the barriers to timely primary 
care and the role of insurance status. Second, I examined the inter-relationship between these 
barriers to timely care, ED use and insurance status using data from a nationally 
representative survey.   
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CHAPTER 2 
REVIEW OF LITERATURE 
In this section, I summarize findings from key studies conducted in the United States and 
published between January 1, 2000 and March 31, 2013. The following search terms were 
used to identify these studies using PubMed: primary care, access, barriers, and ED use.   
Profile of ED Use 
The use of ED in the United States has increased exponentially over time and beyond 
what would be expected based on population growth.
4
 Tang and colleagues examined data 
from the National Hospital Ambulatory Medical Care Survey (NHAMCS) (1997-2007) and 
found a 23% increase in ED visits, from estimated 94.9 million to 116.8 million. They further 
reported that ED visits rates were significantly higher among non-Hispanic Blacks compared 
to non-Hispanic Whites, and among adults with Medicaid compared to those with private 
insurance. Additionally, the authors found that median waiting time to see a physician at the 
ED and the percentage of patients leaving the ED before being seen also increased during the 
study period. A review of literature also showed that potentially preventable ED visits 
comprise an appreciable proportion of ED visits. Weinick and colleagues examined the retail 
clinic data on 1.2 million visits, urgent care center data from 35 states, and ED visit data form 
NHAMCS (2006), to show that an estimated 13.7% of all ED visits could have been 
managed at a retail clinic and estimated 13.4% of ED visits could have been managed at an 
urgent care center.
9
 Johnson et al. examined NHAMCS (2007-2009) data and found that an 
estimated eight million (8.4%) of ED visits were potentially preventable, i.e. conditions that 
could have been avoided with adequate ambulatory care.
10
 The authors further reported that 
the odds of a preventable ED visit higher among non-Hispanic Blacks (vs. non-Hispanic 
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Whites), females (vs. males), adults at or above 65 years of age(vs. adults 18-29 years of 
age), and adults with publicly-funded insurance (vs. private insurance). In another study, 
Oster and colleagues examined data from NHAMCS (1995-1998) and NHIS (1998), and 
showed that disparities in preventable ED visits by characteristics including race/ethnicity 
and insurance group are not explained by differences in disease prevalence.
11
 The authors 
reported that the preventable ED visit rates are disproportionately higher among the Blacks 
and Medicaid insured adults and the high rates of those ED visits do not seem to be a result 
of high disease prevalence.  
Lowe and colleagues examined data from the Medicaid enrollees in the Oregon 
Health Plan (OHP) during July 1
st
 2003 to December 31
st
 2004 to examine community 
characteristics affecting ED use.
12
 The authors analyzed data pertaining to the ED utilization 
rates, primary care visits requirements, and primary care visits availability in Primary Care 
Service Areas. They found that the enrollee characteristics including age, sex, and 
race/ethnicity associated with the ED use and further revealed that the residents use the ED 
more often when there is an unmet need of primary care to the communities.  
McWilliams and colleagues analyzed the data from primary care safety net clinics 
and EDs in North Carolina and revealed that charges related to preventable conditions were 
substantially higher at the ED compared to the primary care clinics.
7
 They used the hospital 
charge data for payers and net margins data for primary care safety net clinics and EDs. The 
results revealed that the charges were 320% to 728% higher in EDs than charges in the 
clinics for similar preventable conditions. Further the authors reported that the odds of a 
preventable ED visit are higher among African Americans compared to Whites, individuals 
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with Medicaid Medicare and uninsured compared to those with private insurance, and among 
female. 
Barriers to timely primary care 
Any barrier to timely primary care may delay or prevent someone getting primary 
medical care when necessary. Sarver et al. analyzed data from the Medical Expenditure Panel 
Survey (MEPS) (1996) and examined the association between access barriers to usual source 
of care (USC) including difficulty contacting by phone, difficulty getting an appointment, 
and waiting >1hr in the USC with an appointment and non-urgent ED use.
13
 In the bivariate 
analysis the individual barriers were associating with non-urgent ED use whereas the 
individual associations were statistically not significant in logistic regression analysis. The 
authors examined the access barriers collectively as a predictor for non-urgent ED visits and 
found that those barriers collectively were significantly associating with the non-urgent ED 
visits. The MEPS collects information from the non-institutionalized US adult population, a 
nationally representative survey sample. This study sample was restricted to the adults, who 
had USC other than ED, had at least one health system contact or unable to get needed care 
during 1996. These restrictions removed the adults who didn’t want to seek medical care, and 
who didn’t have a USC and hence their effects on the association were removed in the 
analysis, therefore the estimates would be more accurate. In another study Weber and 
colleagues examined data from 2001 Community Tracking Study Survey data and revealed 
that the adults who had a change in USC during the previous 12 months were more likely to 
use the ED than those who didn’t have a change.14 The authors further revealed that the odds 
of an ED visits were more than two times higher among the patients who designated the ED 
as their USC than those who had a private physician’s office as the USC and odds of an ED 
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visit were also higher among the patients who reported unmet need of care than those who 
did not report unmet need of care.  This study used data from a general population survey 
which is more appropriate to compare the ED use among different populations rather than 
using data from the ED patient surveys. 
Having a defined USC does not assure the timely access to primary care and this may 
encourage the patients to find the ED as an alternative source to seek the primary care. 
Recently, Rust and colleagues examined data from the NHIS (2005) to examine the 
relationship between person perceived barriers to timely primary care access and ED use and 
revealed that the adults who reported at least one barrier to timely primary care were more 
likely to use the ED than those who didn’t report any barrier (33.3% versus 20.2% p < 
0.001).
5
 They included the adults only with a defined source of primary care other than the 
ED, and evaluated five different barriers to the primary care. Those barriers included: 
1)”couldn’t get through on phone”; 2)”couldn’t get an appointment soon enough”; 3)”waiting 
too long in the doctor’s office”; 4)”not open when you could go”; 5)”no transportation”. The 
independent associations between ED use and all the individual barriers except for the “not 
open when you could go” (OR 1.24 95%CI 0.99-1.55) were statistically significant. The 
study sample used in this study represents the non-institutionalized US adult population and 
the findings have a good generalizability. Adults not having a defined source of care and 
those who reported the ED as the source of care have been excluded from the analysis. 
Therefore the adults who didn’t report barriers since they didn’t have a defined source of 
care, but reported the ED visits, were not in the analysis and study was able to report more 
accurate findings for the effects of barriers on ED visits.  Same individual barriers were 
evaluated by Cheung and colleagues using data from the NHIS (1999-2009) to examine the 
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association between barriers and ED visits further.
6
 This study used the NHIS data from 11 
years and confirmed the association between barriers to timely primary care and ED use. 
When the number of barriers were higher, adults were more likely to use the ED. Compared 
to the adults with no barriers, those who had one barrier (OR 1.37 95%CI 1.31-1.43), and 
two or more barriers (OR 1.68 95%CI 1.60-1.78) were more likely to use the ED. The 
authors further revealed that the prevalence of barriers have been doubled over the study 
period, overall from 6.3% (95%CI 6.0%-6.6%) to 12.5% (95%CI 11.9%-13.1%), and among 
the adults reported at least one ED visit from 12.0% (95%CI 11.0%-13.0%) to 18.9% 
(95%CI 17.6%-20.3%). The strength of the association remained constant over the study 
period, compared to the adults with no barriers the adults with one barrier have been using 
the ED with an average OR 1.37 and adults with 2 or more barriers have been using the ED 
with an average OR 1.68 annually over the study period. The precision of the findings is 
higher in this study since it used the data worth of 11 years, making a large sample. 
Cheung and colleagues analyzed data from the NHIS (1999-2009) to examine how 
barriers to timely primary care affecting ED use between adults with Medicaid and those 
with private insurance.
15
 They investigated the same barriers as we discussed with the Rust 
et-al and found that all of them are independently associated with the ED use (statistically 
significant ORs). The authors reported that the percentage of Medicaid beneficiaries 
reporting at least one barrier was nearly twice that of the adults with private insurance 
(16.3% versus 8.9%). Medicaid beneficiaries were more likely to have barriers (OR 1.41 
95%CI 1.30-1.52) and more likely use the ED (OR 1.48 95%CI 1.41-1.56 compared to the 
private insurance beneficiaries. Additionally they further revealed that the ED use was higher 
among the adults with Medicaid and one barrier than those with private insurance and one 
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barrier (OR 1.66 95%CI 1.44-1.92). Medicaid beneficiaries doubled the risk of having at 
least one ED visit when they had 2 or more barriers compared to the adults with private 
insurance and 2 or more barriers (OR 2.01 95%CI 1.72-2.35).   
Lowe and colleagues examined data from a database of a HMO serving Medicaid 
enrollees in Pennsylvania (from August 1
st
 1998 to July 31
st
 1999) to observe any association 
between the ED use by Medicaid enrollees and the primary care characteristics.
16
 They 
revealed that, compared to the patients attending primary care practices without evening 
hours, the patients attending the practices with ≥ 12 evening hours a week had 20% less ED 
use. The authors further reported that the higher the number of patients per clinician hour, the 
higher the ED use. The findings are less generalizable since it involved a limited 
geographical area and the clinics were serving mostly Medicaid patients.  
Source of insurance, Access to care and ED use 
As discussed earlier, the Cheung et al. reported that the barriers to timely access to 
primary care vary across the insurance status considering the adults with private insurance 
and Medicaid from the NHIS data.
15
 They further reported that percentage of Medicaid 
beneficiaries reporting at least one ED visit were more than twice that of the adults with 
private insurance during the past 12 months (39.6% versus 17.7%). When adjusted for 
covariates, the adults with Medicaid were more likely to use the ED than the adults with 
private insurance (OR 1.48 95%CI 1.41-1.56). Sarver et al. examined data from the MEPS 
(1996) and found that compared to the adults with private insurance the Medicaid 
beneficiaries were more likely to have non-urgent ED visits (OR1.54 95%CI 1.03-2.28).
13
 
The authors restricted the analysis to those who have a USC, and had at least one health 
system contact or unable to get needed care during 1996, therefore the effect of Medicaid and 
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private insurance beneficiaries with no USC are not evaluated in this study. Weber and 
colleagues examined data from the Community Tracking Study Household Survey and 
reported that the individuals with Medicare (OR 1.19 95%CI 1.06-1.35) and Medicaid (OR 
1.51 95%CI 1.31-1.74) were more likely to use the ED than those who are with Private 
insurance.
14
 Meanwhile the uninsured were equally likely as those with private insurance to 
use the ED. The authors further revealed that the individuals who had a change in health 
insurance coverage during last 12 months are more likely to use the ED than those who 
didn’t have a change (OR 1.15 95%CI 1.07-1.23). 
Carlson and colleagues studied the individuals who lost or disrupted the health 
insurance coverage, for short term impacts, after the Oregon Health Plan (OHP) increased the 
premiums and co-payments and eliminated some benefits in the mechanism of cost control.
17
 
There was a low respond rate (34%) for the study and the respondents significantly differed 
from the eligible sample by gender (Female 67.3% versus 60.9%), race/ethnicity and primary 
language. The authors reported that, compared to the Medicaid beneficiaries who remain in 
stable coverage 8-10 months after the OHP change, those who disrupted coverage (lost and 
regain the coverage) were less likely to have a primary care visit (OR 0.66 95%CI 0.44-0.99) 
and more likely to report unmet need of health care (failed to receive needed care in last six 
months) OR 1.85 (95%CI 1.28-2.67). Compared to the stable coverage those who lost 
coverage (remained uninsured) were less likely to visit primary care (OR 0.18 95%CI 0.13-
0.24), and more likely to report unmet need of health care (OR 5.55 95%CI 4.17-7.38) and 
unmet need of medications (OR 2.05 95%CI 1.55-2.71). The non-respondents may differ in 
terms of access to care. The findings are poor in generalizability and a national study is 
required to find the effects of Medicaid program changes. In another study McCormick and 
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colleagues surveyed a convenient sample of ED patients in the second largest safety net 
hospital of Massachusetts after the Massachusetts’ health care reform.18  They found that 
compared to those who are with private insurance the uninsured were less likely to have a 
usual source of care and primary care visits during the past 12 months. Furthermore, 
Medicaid and Commonwealth care enrollees were more likely to report difficulty finding 
providers accepting their insurance. The authors revealed that the health care reform has 
improved the access to insurance; Medicaid and state subsidized private insurance 
(Commonwealth care) plans were obtained by newly insured people, but the access to care 
was not improved very well. Additionally they further reported that Medicaid and 
Commonwealth care enrollees, and uninsured reported more cost related barriers to access to 
care including barriers to primary care doctor visits, getting recommended tests, and finding 
medications, than private insurance enrollees. The study was conducted among the patients 
who visited an ED, so the effect of state health care reform is not completely reflected by the 
study sample. However the study had adequate time to see the impacts as it was conducted 
after three years of enacting the reform, but the sample was smaller and limited geographical 
area with different health infrastructure and physician availability compared to other areas, 
which make the findings less generalizable. National Health Interview Survey also collects 
information about the insurance changes during last 12 months for the adults. Ginde et al. 
examined data from the NHIS (2004-2009) to compare four main categories of insurance and 
reported that newly insured adults had greater ED use compared to the continuously insured 
(Incident Rate Ratio: IRR 1.32 95%CI.22-1.42) and newly uninsured had greater ED use than 
the continuously uninsured (IRR 1.39 95%CI 1.26-1.54).
19
 The authors further revealed that 
this change of insurance coverage (newly insured vs continuously insured) and ED use is 
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stronger among the Medicaid enrollees (IRR 1.45 95%CI 1.27-1.64). Since they used a 
nationally representative sample for their analysis the findings have a higher generalizability. 
 
Summary 
In the United States, ED use has increased exponentially
4
 and includes a significant 
number of  potentially preventable visits.
10,11
  The association between barriers and ED use 
has been consistent and the prevalence of barriers has been rising.
6
 When considering the 
private insurance and Medicaid or state subsidized private insurance, the burden of barriers to 
timely care varies across insurance status and is associated with increased risk of ED 
visits.
5,15,18 Interruption in or loss of health insurance coverage was associated with unmet 
need of health care
17
, and recent change in health insurance coverage associated with high 
ED use.
14,19
 Compared to adults with private insurance ED use is typically higher among 
adults with publicly funded health insurance, but compared to adults with private insurance 
the ED use is similar in those who are uninsured.
13-15
 No national studies have examined the 
inter-relationship between barriers and insurance status including different sources of 
insurance and no insurance, and their association to ED use.   
Conceptual Framework and Research Hypothesis 
 
Based on a review of the published research on this topic, the conceptual framework, shown 
in Figure 1, is proposed to explain the relationship among perceived barriers to timely 
primary care and self-reported ED use and how that relationship varies based on insurance 
coverage status. The hypothesis tested in this research study was that the relationship 
between barriers to timely primary care and ED utilization, as reported by a nationally 
representative sample of non-institutionalized adults, differs by the source of insurance. To 
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test this research hypothesis, I examined data collected using the NHIS between 1999 
through 2011. Details of the survey are described in the subsequent section.  
 
 
 
  
 
 
 
 
    
 
 
 
 
 
 
Figure 1: Conceptual Framework 
  
Barriers to 
timely 
Primary Care 
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Insurance 
(Moderator) 
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CHAPTER 3  
METHODOLOGY 
 Study Design and Data Source 
This observational study used cross-sectional data from the National Health Interview 
Survey (NHIS) collected from 1999 through 2011.  
The NHIS 
The NHIS is annually conducted by the National Center for Health Statistics, 
20
 in a 
manner that ensures a nationally representative sample of the non-institutionalized US adults. 
The primary sampling units (PSU) consists of a county, a small group of adjoining counties, 
or a metropolitan statistical area. These units are selected from the 50 states and the District 
of Columbia.  Area segments with 8, 12 or 16 addresses are randomly selected from the 
PSUs and then individual household addresses are selected from the area segments. 
Individual household is the main sampling unit in the NHIS, and each record in the 
Household (HH) file represents an eligible sampling unit. 
There are three core components to the survey for each year: Family core (Household 
and Family files), Sample Adult core (Sample Adult file), and the Sample Child core 
(Sample Child file). One selected adult from each and every household provides the 
information pertaining to the particular household. Then a representative from each family of 
the household (usually one family is living in one household) provides information about the 
each and every family which are recorded in the family file. The person file collects 
information from all the individuals in the family. Information on someone who cannot 
respond for him/herself and information on children less than 18 years are provided by a 
responsible adult of the family. A sample adult and a sample child (if there are children in the 
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family) are selected randomly from each family to collect more information about health care 
access and utilizations, health conditions, immunizations and other information collected 
under the person and family files. Our main focus is the sample adult core, in order to gather 
information on socio-demographics, medical conditions, health behaviors, and health care 
access and utilization including access barriers and ED use. Additionally we used the family 
core, to obtain information on insurance and income. NHIS has excluded the weights of the 
adults (selected as sample adults) who are actively engaged in military services.  The survey 
oversamples Black, Hispanic, and Asian populations, to reflect more precise and stable 
national estimates of the health variables in these emergent minority populations. The annual 
response rate of this survey is approximately 90% of the eligible households in the sample. 
The survey has collected household interview data, including health and demographic 
characteristic data for over of 375,000 adults (aged ≥ 18 years) in between 1999 to 2011. The 
NHIS data is publicly available and at no cost.   
Measures of interest  
A) Barriers to timely primary care: In keeping with prior studies,
5,6,15
 information on 
barriers to timely primary health care were obtained from responses to the following set of 
questions:  
“There are many reasons people delay getting medical care. Have you delayed getting 
care for any of the following reasons in the past 12 months?” Participants respond with ‘Yes’ 
or ‘No’ to the following:  
1) “You couldn’t get through on the telephone,” 
2) “You couldn’t get an appointment soon enough,” 
3) “Once you got there, you have to wait too long to see the doctor,” 
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4) “The (clinic/doctor’s) office wasn’t open when you could get there,” 
5) “You didn’t have transportation.” 
Presence of a barrier to timely primary health care was defined as 1 or more affirmative 
responses to the above reasons. For the analysis, barriers to timely primary care were 
dichotomized as “None” versus “≥ 1” reported barriers.  
B) Source of insurance: Information for this variable was obtained from the responses to 
the following questions.  
First, information about whether the individual was insured or uninsured was obtained 
from the response to the question: “Are you covered by any kind of health insurance or some 
other kind of health care plan?”  
Then, for those who responded as “yes” “don’t know” and “refused”, we obtained 
information on the source of health insurance coverage from their response to the question : 
“What kind of health insurance or health care coverage do you have?”. The respondents were 
asked to include sources that paid for only one type of service (nursing home care, accidents, 
or dental care) and exclude private plans that only provided extra cash while hospitalized. 
The respondents could select all that apply from the following list.  
1) “Private health insurance” 
2) “Medicare” 
3) “Medi-Gap” 
4) “Medicaid” 
5) “SCHIP (CHIP/Children's Health Insurance Program)” 
6) “Military health care (TRICARE/VA/CHAMP-VA)” 
7) “Indian Health Service” 
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8) “State-sponsored health plan” 
9) “Other government program” 
10) “Single service plan (e.g., dental, vision, prescriptions)” 
11) “No coverage of any type” 
12) “Refused” 
13) “Don't know” 
After the initial review of data, source of insurance was classified into the following 
mutually exclusive categories in a hierarchical manner:  
 Medicare  
 Medicaid 
 Private Insurance  
 Other Insurance: Individuals with public and government health insurance policies 
other than the Medicare and Medicaid, State Children’s Health Insurance Program 
(SCHIP) and Military health plans including VA, CHAMPUS, TRICARE, and 
CHAMP-VA are categorized under this category.  
 No insurance or uninsured: Adults reporting no insurance, those who did not have 
information about any insurance coverage,  or had only Single service plans such as 
private plans providing only extra cash in hospitalizations, or paying only for one 
type of service such as dental care, vision care, nursing home care, or accidents, were 
considered uninsured. Single service plans paid for only one type of service such as 
dental care, vision, prescriptions or accidents but did not cover medical care. In 
keeping with previous use of NHIS data,
21,22
 we considered individuals with only 
Indian Health Service (IHS) plans also as uninsured.  
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C) Outcome - Self-reported ED visits: Data for ED use were obtained from  participant 
response to the question, “During the past 12 months, how many times have you gone to a 
hospital Emergency Room about own health  (this includes Emergency Room  visits that 
resulted in a hospital admission)?”. We dichotomized ED visits as "none" versus “≥ 1” visits 
for the analysis. 
D) Covariates: The following variables were included as control variables in the 
analysis. 
 Sex – dichotomized as Male or Female. 
 Age – categorized as follows: 18-44 years, 45-64 years, and ≥ 65 years. 
 Race/ Ethnicity – categorized into one of five categories as follows: Non-Hispanic 
white, Non-Hispanic Black/ African American, Hispanic, Non-Hispanic Asian, and 
Non-Hispanic Other. 
 Marital status – categorized as follows: married, widowed, divorced/separated, and 
unmarried.  
 Census region – categorized into one of the four census regions: Northeast, Midwest, 
South, and West. 
 Socioeconomic status - evaluated based on the employment status during the week 
prior to the interview and dichotomously coded to indicate whether or not the 
individual was with a job or business during the past week: currently employed and 
currently not employed. 
 Education – categorized as follows: < high school (never attended or from the level of 
kindergarten to the 12th grade), high school graduate (GED or equivalent / High 
school graduate), > high school (college level to the doctoral degree) 
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 Body mass index (BMI), kg/m2 – BMI was calculated using the height and weight 
variables and rounded to two decimal points using the formula BMI = weight (Kg) / 
Height squared (m2).  The conversion factors used by NHIS are, 1 kg = 2.20462 
pounds, and 1 meter (m) = 39.37008 inches. Data available for the adults had a range 
of BMI values of 00.01 – 99.94 (this range allows for any possible value of BMI of 
an adult to be included even though the most extreme values are unusual – the lowest 
value calculated for an adult was 07.00 and the highest was 97.00 for the data years 
1999 to 2011). The values were categorized into one of four categories: < 18.5 
(underweight), 18.5–24.99 (normal weight), 25–29.99 (overweight), and ≥ 30 (obese). 
 Alcohol use – categorical variable representing the following three categories: 
lifetime abstainer (adults who never had at least 12 drinks in their entire life), former 
drinker (adults who have had at least 12 drinks in any one year or at least 12 drinks in 
their entire life, but not in the past year), and current drinker (adults who have had at 
least 12 drinks in any one year or at least 12 drinks in their entire life, and had at least 
one drink in the past year). 
 Tobacco/Cigarette use – categorical variable representing the following three 
categories: never smoker (adults who have never smoked at least 100 cigarettes in 
their entire life), former smoker (adults who have smoked at least 100 cigarettes in 
their entire life, and not smoked any cigarette during the last 30 days), and current 
smoker (adults who have smoked at least 100 cigarettes in their entire life and also 
have smoked at least one cigarette during last 30 days).  
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 Health conditions – we evaluated the following conditions and dichotomously coded 
each person to indicate whether or not the person had ever been told by a doctor or 
other health professional that he or she had a particular condition. 
o Hypertension  
o Diabetes   
o Coronary artery disease    
o Stroke  
o Asthma   
o Cancer (or malignancy of any kind). 
 Number of outpatient visits (OPV) in the past 12 months – number of times that the 
person has seen a doctor or other health care professional about the own health at a 
doctor’s office, a clinic, or some other place not including the overnight 
hospitalizations, visits to hospital ER, Home visits, Dental visits, or Telephone calls. 
We dichotomized OPV as “None” versus “≥ 1” 
Data Analysis 
Data from the family, person, and sample adult files, for adults 18 years and older 
were combined using household, family and person identification numbers.  
All analyses were performed with SAS 9.3 (SAS Institute, Cary NC). Descriptive 
statistics (PROC SURVEYFREQ) were used to summarize information on respondent 
characteristics including socio-demographic characteristics of participants, self-reported 
health status, behaviors including alcohol and tobacco use, and access to and use of 
healthcare services.  
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Due to the complex survey design with multistage area probability sampling, NHIS 
data analysis requires using weighting variables.  Stratum, cluster, and person weights for 
sample adult variables were used to generate national estimates and 95% confidence intervals 
(CI). Further, the person-level weighting variable was corrected by dividing by 13 in order to 
compute annualized national estimates using the 13 years of available data.   
The relative estimate and 95% CI for the odds of ≥ 1 ED visits by self-reported 
barriers (any vs. no) and source of insurance (reference: private insurance) were generated 
using logistic regression models (PROC SURVEYLOGISTIC). These models were also used 
to assess the significance of an interaction between source of insurance and barriers to timely 
primary care and to test whether the relationship between barriers to timely primary care and 
ED utilization differ across insurance categories. We used the p value <0.05 to test for 
statistical significance. 
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CHAPTER 4 
RESULTS 
Study Cohort 
Between 1999 and 2011, 378,502 individuals participated in the survey, representing 
an annual estimate of 216.5 million non-institutionalized US adults. This 13-year dataset 
constituted our analytic cohort. Table 1 shows the breakdown of the total analysis cohort in 
order to compare this distribution to that seen among the proportion of the analysis cohort 
who had at least one ED visit in the last year. As shown in Table 1, the study cohort was 
predominantly non-Hispanic whites (70.5%), in the 18-44 years age group (50.8%), married 
(56.5%), and with the majority having education above the level of high school graduated 
(54.9%). The majority was in the over 25 Kg/m
2 
BMI category
 
(60.1%), was never smokers 
(57.1%), and was current alcohol drinkers (62.8%).   
Ten percent of the study population reported that they had at least one perceived 
barrier to timely primary care during the last 12 months. Of those reporting barriers, 59% 
reported one barrier, 24% reported two barriers, and 17% reported three or more barriers. 
From the adults reporting barriers, 53.3% reported that they “couldn't get an appointment 
soon enough”, 43.6% reported “waiting too long in the physician's office”, 28.3% reported 
“office was not open when could get there”, 23.5% reported “couldn’t get through on 
telephone”, and 16.3% reported “no transportation”. The majority of the study population 
reported a private source of insurance (57.8%) with similar proportions reporting Medicare 
coverage (17.7%) and no source of insurance (16.3%). One in five adults reported that they 
visited the ED at least once during last 12 months.  
Profile of ED use 
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As shown in Table 1, the proportion of reported ED use was higher among adults ≥ 
65 vs. 18-44 years of age, female vs. male sex, non-Hispanic blacks vs. non-Hispanic whites, 
currently unemployed vs. currently employed, educated below the level of high school vs. 
educated above the level of high school, underweight vs. normal weight, overweight vs. 
normal weight, former alcohol drinkers vs. lifetime abstainers, and former smokers vs. never 
smokers. Compared to adults without the respective health condition, the proportion of 
reported ED use was higher among those with hypertension, diabetes, coronary artery 
disease, stroke, asthma and cancer.  Compared to adults who did not report any outpatient 
visits, the proportion of reported ED use was higher among those who reported ≥ 1 outpatient 
visits during the past 12 months (Table 1).  
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Table – 1: Weighted distribution of ED use by characteristics of the study cohort 
Characteristics Overall ≥ 1 ED Visits 
Frequency 
(Millions) 
% (95%CI) Frequency 
(Millions) 
% (95%CI) 
Age     
18-44Years 109.9 50.8 (50.6-51.0) 22.4 20.6 (20.4-20.8) 
45-64Years 71.2 32.9 (32.7-33.1) 12.7 18.0 (17.7-18.3) 
≥ 65 Years 35.4 16.4 (16.2-16.5) 8.2 23.4 (23.0-23.8) 
Gender     
Male 104.2 48.2 (48.0-48.4) 19.0 18.5 (18.3-18.7) 
Female 112.2 51.8 (51.6-52.0) 24.2 21.8 (21.6-22.0) 
Marital status     
Married 122.0 56.5 (56.3-56.7) 21.3 17.6 (17.4-17.8) 
Widowed 13.6 6.3 (6.2-6.4) 3.5 26.2 (25.7-26.8) 
Divorced/Separated 23.4 10.9 (10.8-11.0) 5.7 24.5 (24.1-24.9) 
Unmarried 56.9 26.3 (26.2-26.5) 12.7 22.6 (22.2-22.9) 
Race/Ethnicity     
 Non-Hispanic white  152.7 70.5 (70.4-70.7) 30.0 19.9 (19.7-20.1) 
Non-Hispanic black  24.5 11.3 (11.2-11.4) 6.5 26.9 (26.4-27.3) 
Hispanic 27.1 12.5 (12.4-12.6) 4.8 17.9 (17.5-18.3) 
Non-Hispanic Asian  8.5 3.9 (3.9-4.0) 1.0 11.8 (11.2-12.4) 
Non-Hispanic Other  3.6 1.7 (1.6-1.7) 0.9 26.4 (25.0-27.7) 
Census Region     
Northeast  39.7 18.3 (18.2-18.5) 8.1 20.7 (20.3-21.0) 
Midwest  52.4 24.2 (24.1-24.3) 10.6 20.5 (20.2-20.8) 
South  78.6 36.3 (36.1-36.4) 16.3 21.0 (20.7-21.3) 
West  45.8 21.1 (21.0-21.3) 8.2 18.1 (17.8-18.4) 
Socioeconomic 
status 
    
Currently employed 
– employment status 
last week  
137.7 63.7 (63.6-63.9) 23.4 17.0 (16.9-17.2) 
Currently not 
employed 
78.3 36.3 (36.1-36.4) 20.0 25.8 (25.5-26.1) 
Education     
< High school 34.8 16.2 (16.1-16.4) 8.8 25.7 (25.2-26.1) 
High school 
graduate  
61.9 28.8 (28.7-29.0) 13.0 21.3 (21.0-21.6) 
> High school 117.8 54.9 (54.7-55.1) 21.0 18 (17.8-18.2) 
Body mass index, kg/m2 
<18.5 4.0 1.9 (1.9-2.0) 1.0 24.4 (23.2-25.7) 
18.5–24.9  78.7 37.9 (37.7-38.1) 14.7 18.7 (18.5-19.0) 
25–29.9  73.0 35.1 (35.0-35.3) 13.8 19.0 (18.7-19.3) 
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Characteristics Overall ≥ 1 ED Visits 
Frequency 
(Millions) 
% (95%CI) Frequency 
(Millions) 
% (95%CI) 
≥ 30  52.0 25.0 (24.9-25.2) 12.6 24.3 (23.9-24.6) 
Alcohol use     
Lifetime abstainer  47.9 22.6 (22.5-22.8) 9.5 19.9 (19.6-20.2) 
Former drinker  30.9 14.6 (14.5-14.7) 7.9 25.5 (25.1-26.0) 
Current drinker  132.9 62.8 (62.6-62.9) 25.4 19.2 (19.0-19.4) 
Tobacco/Cigarette 
use 
    
Never smoker  122.3 57.1 (56.8-57.4) 21.4 17.6 (17.4-17.8) 
Former smoker  47.2 22.0 (21.8-22.3) 11.5 26.0 (25.5-26.4) 
Current smoker  44.7 20.9 (20.6-21.1) 10.1 21.6 (21.2-21.9) 
Health Conditions (ever been told by a doctor or a health professional that the person 
has each condition) 
Hypertension     
     Yes 57.1 26.4 (26.3-26.6) 14.9 26.4 (26.1-26.7) 
     No 159.0 73.6 (73.4-73.7) 28.3 18.0 (17.8-18.2) 
Diabetes     
     Yes 16.1 7.4 (7.3-7.5) 5.0 31.7 (31.1-32.4) 
     No  200.2 92.6 (92.5-92.7) 38.2 19.3 (19.1-19.4) 
Coronary artery 
disease 
    
     Yes 8.9 4.1 (4.1-4.2) 3.3 37.9 (37.0-38.8) 
     No  207.1 95.9 (95.8-95.9) 39.8 19.4 (19.3-19.6) 
Stroke     
     Yes 5.0 2.5 (2.5-2.6) 2.2 44.5 (43.3-45.7) 
     No  194.5 97.5 (97.4-97.5) 37.7 19.6 (19.5-19.8) 
Asthma     
     Yes 23.8 11.0 (10.9-11.1) 7.3 31.0 (30.5-31.6) 
     No  192.4 89.0 (88.9-89.1) 35.9 18.8 (18.7-19.0) 
Cancer     
     Yes 15.9 7.3 (7.2-7.4) 4.2 27.0 (26.4-27.6) 
     No  200.4 92.7 (92.6-92.8) 38.9 19.7 (19.5-19.8) 
Number of outpatient visits in the past 12 months 
None 41.2 19.4 (19.2-19.6) 3.2 7.7 (7.4-7.9) 
≥ 1 171.6 80.6 (80.4-80.8) 39.7 18.7 (18.5-18.8) 
Self-reported individual barriers to timely primary care 
Couldn’t get through on telephone 
     Yes 5.0 2.3 (2.3-2.4) 1.8 35.4 (34.2-36.6) 
     No 209.4 97.7 (97.6-97.7) 41.4 19.8 (19.7-20.0) 
Couldn’t get an appointment soon enough 
     Yes 11.4 5.3 (5.2-5.4) 3.8 33.4 (32.6-34.2) 
     No 203.0 94.7 (94.6-94.8) 39.4 19.5 (19.3-19.6) 
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Characteristics Overall ≥ 1 ED Visits 
Frequency 
(Millions) 
% (95%CI) Frequency 
(Millions) 
% (95%CI) 
Waiting too long in the physician’s office 
     Yes 9.3 4.3 (4.2-4.5) 3.0 32.7 (31.8-33.6) 
     No 205.1 95.7 (95.5-95.8) 40.1 19.6 (19.5-19.8) 
Office was not open when you could get there 
     Yes 6.0 2.8 (2.7-2.9) 2.1 34.3 (33.2-35.5) 
     No 208.4 97.2 (97.1-97.3) 41.1 19.8 (19.6-20.0) 
No Transportation     
     Yes 3.5 1.62 (1.57-1.68) 1.7 48.3 (46.8-49.8) 
     No 210.9 98.4 (98.3-98.4) 41.5 19.7 (19.6-19.9) 
 
 
Distribution of ED use by Barriers to timely care and Source of Insurance 
Compared to the adults who reported no barriers, the proportion of reported ED use 
was higher among those who reported experiencing the five barriers of interest (Table 1).  
Overall, 16.8% of Medicaid, 15.0% of Other Insurance, 9.9% of Uninsured, 9.6% of 
Medicare, and 9.3% of Private Insurance adults reported one or more barriers to timely 
primary care. The distribution of ≥ 1 ED visits by self-reported barriers and source of 
insurance is illustrated by the Figure 2. A greater proportion of adults who reported one or 
more barriers reported using the ED at least once during the last year compared to the adults 
who did not report any barriers (32.6% versus 18.8%).  Compared to the adults with Private 
Insurance, adults with Medicaid Insurance had the highest ED utilization (39.2% versus 
16.6%), followed by adults with Other Insurance category (27.5% versus 16.6%).  
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Figure 2: Distribution of ≥ 1 ED visits by self-reported barriers and source of insurance 
 
Odds of ED use by Self-reported barriers and Source of Insurance 
The odds of ≥ 1 ED visits are higher among the adults with ≥ 1 barriers (OR 2.1, 
95%CI 2.0 - 2.2) (Table 2).  Odds of ≥ 1 ED visits are greatest among adults who have 
Medicaid coverage (OR 3.3 95%CI 3.1 - 3.4) followed by those in the Other Insurance 
category (OR 1.9 95%CI 1.8 - 2.0). When source of insurance and barriers to care were 
included in the same model, the association of these variables with ED use was 
independently significant.  
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Table 2: Relative odds of ≥ 1 ED visits by self-reported barriers and source of insurance 
 Odds Ratio 95% CI 
Model 1: Any Barriers     
None 1.0 Reference 
≥ 1  2.1 2.0 - 2.2 
Model 2: Source of Insurance   
Private (reference) 1.0 Reference 
Medicare 1.8 1.7 - 1.8 
Medicaid 3.3 3.1 - 3.4 
Other 1.9 1.8 - 2.0 
Uninsured 1.3 1.2 - 1.3 
Model 3: Any Barriers and Source of 
Insurance 
  
Barriers   
None 1.0 Reference 
≥ 1  2.0 1.9 - 2.1 
Source of Insurance   
Private (reference) 1.0 Reference 
Medicare 1.8 1.7 - 1.8 
Medicaid 3.1 3.0 - 3.2 
Other 1.8 1.7 - 1.9 
Uninsured 1.3 1.2 - 1.3 
 
 
Interaction between Source of Insurance and barriers to care 
A statistically significant interaction was observed between one or more barriers to 
primary care and source of insurance where the magnitude of the association between 
barriers and ED use was seen to vary by the source of insurance. As shown in Figure 3, the 
proportion of ED use was the highest among the adults with Medicaid Insurance, 
independent of whether they reported any barriers.  
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Figure 3: Distribution of ≥ 1 ED visits by self-reported barriers across the sources of 
insurance 
 
This pattern was also seen in the estimated odds of ED use across sources of insurance, 
stratified by presence of perceived barriers to timely primary care (Table 3). Among adults 
who reported no barriers, when compared to those with Private insurance, the odds of ≥ 1 ED 
visits were higher among adults with Medicaid coverage (OR 1.8 95%CI 1.7 – 1.9) followed 
by those in the Uninsured category (OR 1.5 95%CI 1.4 – 1.5). A similar pattern was 
observed among adults who reported ≥ 1 barriers to timely primary care, albeit with varying 
magnitude – the odds of ≥ 1 ED visits were higher among adults with Medicaid coverage 
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(OR 2.2 95%CI 2.0 – 2.5), followed Medicare (OR 1.9 95%CI 1.6 – 2.1) and those in the 
Other Insurance category (OR 1.8 95%CI 1.5 – 2.0).  
 
Table 3:  Relative odds of ED use across sources of insurance, stratified by presence of 
perceived barriers to timely primary care 
Source of Insurance Odds (95% CI) of ED use 
 No Barriers ≥ 1 Barriers 
Private Insurance 1.0 (Reference) 1.0 (Reference) 
Medicare 1.4 (1.4-1.5) 1.9 (1.6-2.1) 
Medicaid 1.8 (1.7-1.9) 2.2 (2.0-2.5) 
Other Insurance 1.4 (1.3-1.5) 1.8 (1.5-2.0) 
Uninsured 1.5 (1.4-1.5) 1.6 (1.5-1.8) 
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CHAPTER 5 
DISCUSSION 
Previous studies have examined the association between barriers and ED use,
5,6
 and 
reported the association for adults with Medicaid insurance in comparison with private 
insurance.
15
 In this project, I extend this body of work to examine the association between 
self-reported barriers to timely primary care and ED use across the insurance categories that 
included uninsured adults. In this study, between 1999 and 2011, approximately 1 in 5 adults 
reported ≥ 1 ED visits and 1 in 10 adults reported ≥ 1 barriers to timely primary care in the 
past 12 months. Barriers to timely primary care and source of insurance were independently 
associated with the odds of self-reported ED visits. Among non-institutionalized adults in the 
US, the source of insurance was seen to influence the association between perceived barriers 
to timely care and ED use. 
Our findings are consistent with the previous studies
5,6
 which reported 20% of adults 
used the ED at least once during past 12 months, and 10% of the adults reported at least one 
barrier to timely primary care during past 12 months. Among the adults reporting barriers, 
the third most common barrier reported was the “office was not open when you could get 
there” and this reflects system-level challenges to receiving timely primary care.  The least 
common barrier was “No transportation” but approximately one in two adults (48.3%) 
reporting this barrier used the ED. This highlights the impact of patient-level, non-medical 
factors on our healthcare system and warrants further investigation. 
As reported in previous studies,
11,23
 a higher proportion of Non-Hispanic Blacks vs. 
non-Hispanic Whites, currently unemployed vs. employed, and those with less than vs. at 
least high school-level education reported ED use. Our finding of high ED use by adults with 
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coronary artery disease stroke and asthma are consistent with previous studies.
15,24
 Compared 
to the adults who did not report any outpatient visits, the proportion of reported ED use was 
higher among those who reported ≥ 1 outpatient visits, and this observation is consistent with 
previous studies.
25,26
  Frequent users of ED were found to be using outpatient care services in 
higher rates.
26
  
Our study confirms the results of previous studies that barriers to timely primary care 
increase the risk of ED use.
5,6,15
 Consistent with previous studies,
10,13-15
 a higher proportion 
of Medicaid enrollees in our study reported ED use than those with private insurance. Higher 
proportion of adults with other insurance category also used the ED than the private 
insurance. We included public and government health insurance policies (state and 
government sponsored) other than the Medicare and Medicaid, including SCHIP and Military 
health plans (VA, CHAMPUS, TRICARE, and CHAMP-VA) in the other insurance 
category. Higher proportion of adults with Medicare also used the ED than those with private 
insurance, and this finding is compatible with previous studies.
10,14
 A slightly higher 
proportion of uninsured adults than those who are with private insurance reported ≥ 1 ED 
visits, but uninsured were similar in reporting ED visits in previous literature (Weber et al.).
14
 
The Weber et al. study examined data from 2000 to 2001 in a community tracking household 
survey, whereas our results are from NHIS data from 1999 to 2011.  It is possible that the 
differences in survey tools, time period and sample size may have resulted in the apparent 
differences between our results and those reported by Weber.  
Consistent with the previous studies,
15,18
 our results show that a higher proportion of 
adults with Medicaid reported ≥ 1 barriers to timely primary care than the adults with private 
insurance. A higher proportion of adults with other insurance also reported ≥ 1 barriers to 
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timely primary care than the adults with private insurance. A slightly higher proportion of 
adults with Medicare insurance and uninsured adults reported ≥ 1 barriers than those with 
private insurance. The logistic regression analysis also showed the risk of having ≥ 1 barriers 
was higher among the adults with Medicaid and other insurance than the private insurance.  
Massachusetts healthcare reform improved the access to the insurance through 
Medicaid and publicly subsidized insurance plans, but enrollees with those plans reported 
more barriers to care than the enrollees with private insurance.
18
 After the Massachusetts 
health reform was enacted in 2006, ED use also increased by 4.1% from 2006 to 2008.
27
 
These studies focused on access to care and ED use in terms of Medicaid insurance, but 
provided no information on association with other sources of insurance. 
Strengths and Limitations 
NHIS is the only national survey where information about self-reported barriers to 
timely primary care of US adults is obtained. The sampling design allows oversampling of 
minority populations, thus increasing the precision of the estimates among these underserved 
and typically underrepresented population groups. Data collected from the survey are 
publicly available for free of charge and a very good resource for researchers. As this was a 
retrospective analysis of existing data, we had to limit our examination to the available 
information and were unable to differentiate between urgent or non-urgent self-reported ED 
visits.  Our study is an observational analysis of secondary data and so we cannot establish a 
causal relationship between barriers to care and ED use. The data may also be subject to 
recall bias since the participants are questioned for events over the past year, and residual 
confounding.  
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Future Steps 
Further analyses are required to determine whether this relationship persists after controlling 
for socio-demographic and clinical characteristics. We observed the independent 
relationships of barriers and source of insurance with ED visits in a model including both 
variables. The association might be confounded by some other covariates including age, 
health conditions, disabilities, and socioeconomic status etc. since the enrolment in different 
groups of insurance might be differentially affected by those covariates. Meanwhile, the 
perception of different barriers might differ across the clinical and socio-demographic 
characteristics, resulting in a confounded association. In previous studies
5,15
 the association 
did not diminish with the controlling for covariates, but the association of individual barrier 
“not open when you could go” with ED visits was not significant after controlling for socio-
demographic and health status variables.
5
 Further the association between individual barriers 
and non-urgent ED use was not significant in the multivariable analysis using covariates in 
Sarver et al. and the authors analyzed the access barriers after combining the individual 
barriers in a multivariable model.
13
 The interaction between Medicaid and ≥ 2 barriers vs. 
private and ≥ 2 barriers was not statistically significant when it was adjusted for socio-
demographic and clinical characteristics.
15
 These findings suggest that additional multi 
variable analysis adjusting for socio-demographic and clinical characteristics in our study are 
needed along with the examination of temporal trends in the observed association.  Future 
studies will analyze NHIS data expanding to data in future years in order to examine the 
temporal trends of the association.  
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Conclusion 
Between 1999 and 2011, approximately one in five adults reported ED visits and one 
in ten adults reported barriers to timely primary care during past 12 months and 16% of 
adults were uninsured. Among those reporting at least one barrier, 53% of the respondents 
‘couldn’t get an appointment soon enough’. Both barriers to timely primary care and source 
of insurance were independently associated with the odds of self-reported ED visits and 
compared to the adults with no barriers the odds of an ED visits were two times greater 
among the adults who reported ≥ 1barriers to timely primary care.  There is a statistically 
significant interaction between one or more barriers to primary care and source of insurance 
and hence the source of insurance was seen to influence the association between perceived 
barriers to timely care and ED use among non-institutionalized US adults. 
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